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^ R 2 "A 2 -HC N m £ _ OM [x] 

® (CH2) n -A3-R 3 

OO (57) Abstract: A carboxylic acid type lipid which is a negatively charged lipid capable of stably donating negative charges to the 
f*^ surface of endoplasmic reticula without producing any side effect. It is represented by the following general formula [1]: [1] wherein 
R,, R 2f and R 3 each is a substituent, and one of these is represented by the general formula [X] [X] (wherein M is hydrogen or a 
O monovalent cation and m, indicating the length of the methylene chain, is an integer of 1 to 5) and the remainder each is a chain 

O hydrocarbon group; A ls A 2 , and A 3 are the same or different and each is a group selected among C(0)0, CONH, and NHCO; and n, 
, indicating the length of the methylene chain, is an integer of 1 to 3. 
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m m <d m * & m & m w ss ± -t % c t & m e> & t & o x i \ * . 
^ h <o m ^ 

■CI4JfllSiE*»Cfcl\TJfll/Jx«»**«fiC 6>«:UCt$ltlll/, CO 

t» ffi 1 ret*. c i ] 

R 2 -A 2 — HC^ [ 1 ] 

(CH2) n -A 3 -R 3 
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&(D-fi£z£ [X] 

o 

— (CH 2 ) m -C-OM [X] 

m&zw:? i ~ 5 <omi&-c&z>) t?, AHN-rti'foi^^^'fbTK 

(O) O , C O N H.t/cli N H C O l> "T ft # <73 S 7&> £> j§ *R $ ft . 

/(CH^n-^-Ri 
R 2 — A 2 — HC^ [2] 
(CH^n* — A3-R3 

Cfefc'u, r ,„ r 2 fed; t£ r 3 iji^st^ u x u-rn^io^;^ 
Q-flSxe ex] 

o 

— (CH^-C-OM [X] 

S€It1-5(DSttife5) T\ ^y ttU-rtl'fom^^'(k7Km 
StfelJ, A,, A 2 *3«i:tX A 3 li. ^n^tllel — *7^!iSmiCO C 
(OK ££liom^tta><7}ga>£3HR£ft, nfccfctfn' te* 
^U>S!i^£7F-r 1 ~ 3 <Ol£I&T£>£:i Ti £ ft & * JUTtO^ 
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o 

S — (CH2) m -C-OM 



R n — A^HQ 



[3] 



(CH2) n — A 2 -R 2 



A,i5ck^A 2 (i, tn^n^ — jfcttMHc c (o) o £/t 
IJCON Hoi\tn^os^e.i^$ti, nli^^U>m^^^ 



<D—f&j& [X] 



n**-r 1 ~ 5 o&mv&z) t\ mo i4.i*r*i , &«ttKfls7K* 

ITfe U % A M Ajfccfctf A 3 I*. *tl-£tlH — *&I4JM*|:: C (O) 
0*fc(4CONHCD^?**ia>©»a>&a#*3*U' R 4 14 



^CH 2 — A,— Ri 
R 4 — O — C — A 2 — R 2 




o 

— (CH2) m -C-OM 
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/ 

D-- A 2 -R 2 [ 5 ] 

A3-R3 

(D-J&lC [X] 

o 

— (CH 2 ) m -C-OM [X] 

MitTkmm.^&fcizi mom* *>s m\i.^^w>m 

ITftU, A,, A 2 fc«k^A 3 lis *tl*tlW — **:I4W*fcO C 
(OK CK NH, CONH, $fcliN H C O(0Uf tl^<Dl^t> 

$ e> iz. * 6 ic(4. d©m»io56iwtt» [6a] $ 

£ (4 [6b] 
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o 

-A-(CH2) m -&-OM [Y] 

co, m 14 * 3 s - u i - 5 0fg&-e&<5) -e, n'u©' 

$ b IC £ fc , ffS7l;il4. C^ilil^O^P^IS, &<D— [7] 

O 

(Ri)p-(F) q -R 2 -(CH2) m -C-OM [7] 
R 2 l4$££g, M 1t\t 1 fflfi <D B§ *T * > * mli^^UV 

mm*?*-? 1 - 5 (DUfUcT. pii2«-ei$n^ssc, qiif >k 

o 

O O C-0-(CH2) n CH 3 

MO-C-(CH 2 ) m -C-N-HC^ [8] 

H (CH2) 2 — C-0-(CH 2 ) n .CH 3 
O 

1 — 5 nfccfctfn' 14 * U > iU S £ TFt" 1 3 
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~ 2 i <DM®LV&z>)-vmznzii)\>-#>&mi!imz*mm?z>, 



coi&mo&wit. ntne-fis^ en ~ C8] Tisns*^ 
mriE— jas^; en <D*;u7K>^syit r„ r 2 . r 3 (dss 

&7$.ym. (i o(D*^7 s yit 2 o<£5fcasa;u7t**->;ug£ 
ttsj^/^fvsi. $oi^5>i»*, 1 ^©3i5«* 

Jfli, R,v R 2 , R 3 0$£^Sflttl2* ^ytP-^TfeSCt*! 
»*LU.*fc* C<Z>aS^<D§gWtf>itfr!E-0S5e [-3 ] T«S tl* 

4 >it##£Ul\. BtliS-JSiC C4] Ta$tl<5*;U7H>^Mflt 
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-x. 7$t'Jif*-^, u — s>k*-*, v*n 

;* * p - hUAP-^. * h k * - * . k 7 p k * 9 
p>K. p > K P -fe p k:*9 P >U+ 7^h.*>J^a, 5 

^ p * U zf ?§ , t/u^a,, ^;u^>, -t ;u p — * , a 3^ 
jut>*>«ebl <v/tu>fc£), =f^>> =Fh+*- 

ITIt tg^ffitt (F) tLT, t;f> KP V#fflue>*l£« 

c<D<fc r> ^> h p > £ utb\ ^^5t?«S(cT 5 j 
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BniBODtfey ic-sss: ex] [y] -ca$ti§'b©T*n 
sty (*m^^^b7jc^a-e^So -f&& cx] fccttf [y] 

^a^-y-K, /tj^f >i> - # y > « » / 
/t* 'jy-^i, *)v-#>m. u/i7'f 
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1 O-^fJ^j* >m. 1 l-^fJlhUf^V®, 1 2 - * 
Wh77*>S, 1 3 - t'f-fr^y*?* >Wl. 

>mmco7>T^ v&tfim-f ens. -^ne© 
mm<om.nt una, 7^mm^m-r ^m.m'm-m^T ;m-;u, 

a u zsjiT juu-jum&mif ens. <* e» ic i* , Kfty-Jk 

=i-fe/-;K i 3-K3ty-;k 1 5-f h73ty-jk * 
* Kz;i/7^a-;k u -> i^-;u7';u3 -jum<omm^mmTJu 

75>, h U f->^7 5 f h77v;i/7$>, ^ > * x -> ;U 
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^5=-u>snoD^S(i. 0-1 o o ogg/>itiisns^s i ~ 

yn^ES^^. 3 - 37* P P bf:* 4 -^P^ESSSK 5-^ 

A,, A 2 , fe«t^A J lJP--C*oT , bSfeoTl\T'b «fcUo 

fl5IlcoUT5e.lciU<IHiiltS. <fo-&3>u* CKEfgiUJIiJUT 
<Z> #J (C UK 3t £ ft 3 &<DTIi£:< % 3fflg&ICOUT(i<£* ft: FT 

CffrfS. >m(2. 96 g. 20 mmolK p - h -H'X >W. (4. 56 
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g, 24ramol) fc «fc XS^^r^'r '> )l> 7 ^3 - Jl (10. 65 g, 44mraol) 
£^>-tf> (150 nL) (Cj§8?<*1±. fl&7kU£:#e>, 1 0 0°CT 1 

Eiiufc, 6 ot-e/^y-^ moo m.) icss#£i±, 4°ct 

S^a H B Ufct. te*UT*JU*5>»Raif* [A] *e 

felftibTf (9.Sg, Mm 80 %). *jfc, P«©^Tfh 

o 

6-0 — (CH2) n CH 3 
H 2 N — HC^ O I A J 

(CH2) 2 C-O— (CH2) n CH 3 

n = 13, 15, 17 

itii^p^h^?*- O'Vtiwyi'-b. t>nu-fc)VA/**j-)\, ( 

4/1) (ga/^m) : Rf : 0. 79 h) . 

atfMRiR*'** MP (cm" 1 ) : 3385 [v M (NH Z ) ] ; 1738 [v^ (ester) h 
'H-NMR (CDCIj, 500MHz, (5 {ppm)) : 0. 88 (t, 6H, -CH 3 ) ; 1. 26 (s, 

52H, -CH 2 -CH 2 -) ; 1.62 to, 4H, -C0-0-C-CH 2 ) ; 1. 85, 2.08 (in, 2H, glu JS - 
CH 2 ) ;2.46 to, 2H, glu r-CH 2 ) ;3.46 to, 1H, glu a-CH) ; 4. 08, 4.12 (tt 
, 4H, -C0-0-CH r ) „ 

mbtltcfc-SWl [A] (1.49g, 2. 5mmol) £^ P P^^Aix h 
7 fc h'P77 ><D : &^m : & (;M^±t 1 : 1 (#!/§!) ) lZv§M 
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Sit, IRjJcPA*!* (0.38g, 3. 8mmol) ZtiaZT 5 R# jf # U Jfc « 

J£ 1 : 5 (§!/§!)) 4tTS^ B B B L, 2li&U, i£JgUT 

^;^$>Stt«$tt5tI^8II CB] $6felftilT# 
£ (1. 5g. Mm 8655) o 



«l*'Q?l«^37<f- Oya^^V-K ^nPTM/A/^y-JU 

(4/1) (M/SS) : Rf : 0.65 &JX#v r-) . 
ft0MftJR:*1£ HI* (cm" 1 ) : 3314 (amide)] ; 1734 [v^ (ester)]. 
'H-NMR HU (CDCI,, 500MHz, (ppm)) : 0. 88 (t, 6H, -CH 3 ) ; 1. 26 (s, 52H, -. 

CH 2 -CH 2 -) ; 1. 63 (m, 4H, -C0-0-C-CH 2 ) ; 2. 04, 2.21 (m, 2H, glu j8-CH 2 ) ; 2. 40 (m, 2H 
, -CH 2 -C0-NH-) ; 2.58 (m, 2H. glu t-CH 2 ) ; 2.72 (m. -CH 2 -C-C0-NH-) -.4.06. 4.14 (tt 
, 4H, -C0-0-CH 2 -) ;4.60(m, 1H, glu a-CH) ; 6. 55 (m, 1H, -C0-NH-). 
MS (FAB) C3 7 H 73 0 4 N IC-^TOtrJMI : 696. 0 ; MMfe : 696. 5 (M*H) + . 

^U-bP— JV (1.50g. 16. 2mmol) t/t^5f VSI^P?^ H 
(8. 96g, 32. 6mmol) £ Sfcig £ P P A fC ®M S 1±, ^*^;U7 
~ytru^> (3. 98gx 32. 6mmol ) #STIST 6 I^FIiif Ufc, 

^^7hT^t^U, £ p p*;UAJf £Ia]JR. 

*&B«flUfc. ttfl*ai*l^ ^ p p*;UAlcj§8?$tr, «>u 

*^*5A (5X1 5cm) ICT»«l,T 1 , 3 -<fi(C/t;l/5 h -fJH 



o o 

HO— C— (CHaJg-C— N — HQ 




[B] 
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zmtzcnj-tn-frmmw cc] zntc (5.56g, irsmo*). 



MJL 

IS^n?h^77^- (^Ua^JU^U-K ^PP^JPA : Rf : 0.40 
h) . 

*^qftiR^^^h;U (cm"') : 3420 [v^ (7k®|g) ] ; 1748 iv ^ (ester)]. 
'H-NMR 7.^2 V)V (CDC 1 3 . 500MHz, . 5 (pom)) : 0. 88 (t, 6H, -CH3) ; 1. 26 (s, 
56H, -CH,-CH,-) ; 1. 63 (t, 4H, -CO-0-C-CH,) ; 3. 1 (in. 1H, glycerol-CH) ; 
3. 40 (m, 4H, -glycerol CH 2 ) 0 

U -fe P -Jimmft EC] (4g, 7. 03mmolK i*7yt> 
BK1. 03 g,7. 04mmol)£&ig THF (C j§ ft? $ it M & 5 <D DMAP(42mg\ 
0.35mmol) #ST 5 H# FS ifc^SSfef -5 0 i§*££3i£ffil&3:& 5> * □ 

% cc] £s§ms-t£-5o ®&oi&7zmmtem7gmzmmnL7)[, 

CD] *iR$80%tifc. 



^ u -t p -jimmw [d] <£>##T$s^£gt 4 ic^ 



ho — hc: 




[C] 



o o 

HO— C-(CH2) 4 -C 



o — hc: 
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S^p-7h^77-f- ^nn^;uA : Rf : 0. 05 (^./^/tfv K 

) o 

#fl.i»«R:*'^£ hJU (cnf ! ) : 3321-2690 [v o-h (carbonic acid)] ; 1748 [v c<l0 (ester)] ; 
1695 [i/ c -o (carbonic acid)]. 

'H-NMR (CDC 1 3 , 500MHz, 6 (ppra)) : 0. 88 It. 6H, -CH 3 ) : 1. 26 (s, 56H, - 

CH 2 -CH t -) ; 1. 63 (t, 4H, -C0-0-C-CH 2 ) ; 2.66 fa, 8H, -CH 2 adipic acid) ; 3. 33 (m, 
1H, glycerol -CH) ; 3. 40 fa. 4H, -glycerol CH 2 ). 

<hssgii3> mzvmw 

7 1/^ >S (2. 32 g, 20 ramo I ) . P - h;UX>x;U*>^ (4. 56 
g, 24 ramo I) <fc U <\ * t is )\> T )V n — JV (10. 65 g» 44 ramo I) 

(150 ml) £j#7k£f&*U£:J&*£* 
1 0 0°CT6^Fb1^3SE$1±^:. J£j£}§}$£^7kiii:r- MJ £ A8& 

(4oo mi) ^e4ttsi^i/, mmu. nmox^ji 

C E] $fife@fti:bTife (8. 46 g. 75 %)» ^*M&JR* 

h ;u (c <fc 3 x ;u $S ^ & ffc tf) c = 0 #$SiSIi!j (1740 cm" 1 ) 

O 

HC— C-O— (CH2) 15 CH 3 [e] 
HC— C— O— (CH2)i 5 CH 3 

*§IS>ft 7tV W [ E] (5. 65 g* 10 mmol) t 3 - * 

Jljj ->* h^P (1. 27 g, 12mmol) * 2 5 ^7? 2 4 B#|BHK 

ifbfeo **/-;u (200 mD ^64tTSSsi/, aiiau. f£ 
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feiftiUTlfc (4.68 g. iR^70 %). 

O 

O C-O— (CH 2 ) 15 CH 3 

HO— C— (CH2) 2 — S — HC^ [F] 

H 2 C C-O— (CH2) 15 CH 3 

O 

<mmm4> S4oin 

(2. 00g, 10. 5mmol) &m7kmm 10mL \zmM2 "Br 1/20 

hJHCcfcot. 1738cm- 1 C i/ c=0 <x*^;tO] CXXr/l/S^fi^ 

100mL IZ-^M. #tft£i*. p - b)VJL>7,)V*>m (198mg, 
1.05mmolK St^^ + lffyJl'T;^ -;U (2. 54g. 20.8ramol) £ 
mz.1t. Dean-Stark^®€ffll^Tfl^^7KU^:^e)^.*M3SEICJ:y 1 

2 if^i^^tL tlc izxm.W7 j\s^-j\r<Dm&i£mm[sfr'4ks 

JMC;§j$¥£l*ISSS£||£-t*T 1 , 3 - £i (C /\° JU == h-f JUgL 2 -ft 

&^7tf -Mfc^tl [G] £*i£:o 

(5. 26g, 74%) 
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O 

H 2 C — C-O — (CH2) 15 CH 3 

o I o 

HO-C C-O-C CH 3 [ G ] 

O 

H 2 C — C— O— (CH2)i 5 CH 3 



2 3L>m.mm& eg] ©^ifs^^is ic^LTt. 

m 5 

11^07^77^- (->U*yjU^U-h, *PPtK>UA : Rf : 0.05 (^E 

atfMftiR*'*^ (cm -1 ) : 3321-2690 [v^ (carbonic acid)] ; 1748 [v ^ 

(ester)] ; 1695 [v c ^ (carbonic acid)]. 

MS (FAB) C 40 H 74 0 8 thWfli:683.0;ll3l!)fil:682.5 (MHJ*. 

'H-NMR X^bfr (CDC 1 3 , 500MHz, 5 (ppm)) : 0. 92 (t, 6H, -CH,) ; 1. 26 (s 

, 56H, -CH 2 -CH 2 -) ; 1. 63 (t, 4H, -C0-0-C-CH 2 ) ; 1. 99 (s, 3H, -C0CH 3 ) ; 2. 80 

(m, 4H, citric acid -CH 2 ) ; 3.97 (t. 4H, -C0-0-CH 2 ). 

<nmms> wi6<D&w 

(0.9 g, 5.0 mmol) £Hfc7kN, N'-^^f^^il/A 
T£F (20mL) <fc tf U *J> UraL) IC ;§ 8¥ <* tt , 7f7U>l^ 
P^-fK (3.64g, 1 2. 0 mmol ) £iSTU7t« 8 0 fciSg£«"£ 
##£3 B#Pi3il# Kl£;§j$(C* * y (50 mL) £>8SJH1 

®£xx^;U*£#<*1±fctIiBiI# CH] 6 III <fc Ltlit 
(2.67 g. iR^75%). ^^«!RiR:*^£ MU{Ccfc3x*7^U^ 
fcfctf) C = 0 faffiMW) (1740 cm"') <P ft 31 # 8> B A« <Z> £ l£ £ 51 



17 



WO 02/38530 



PCT/JPOl/09829 




CH 2 OR 



OR 



o 

R : 2 -Oifi C-(CH2) 16 CH 3 



*H£>*i£:fIgiS#[H] (2.14g,3.0 mmol)<t:&f7j<:3/\*^(0. 36 
g, 3.6mmol) £Ji&7}cN, N' - is * A 7 5 K (20 raL) IC 

-)V (200 mL) 4°C-CW^SU, j&i&U, gHl/Titfe«; 

G-tz*ji'#>&-*mmmi \ 1 ut*#*:(i. 59 g, 

ir^7o%), ft^m****"** h^<fc u . ^;i/3-7au©a/\ 



L-^;U^^>^ (1.47g, lOtnraol )£*8§7k 1-7 h * — 
;U (2. 62g, 12mmol) £ v*:**-* > (20ml), tK (10ml). 1 N -NaOH 
(10ml) ©a**Kfc*ttU2 5rT6WIB«#UJfc. fcflET 
10ml ^T-a^U. 5%iS»'7K«*-U £A7kj§i££pH2. 4 
imi&TLs ^<D&smx^;UT 3 is), 7kT 3 liljfc^bfco »I$x 

^;UtK-;us (Boc S) ^lU/ity t> K □ >^ift$afeS 



o 




CH 2 OR 



OR 
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ft (1.85g, 1R«7590 tUifc. 



'H-NMR J*'** M' (CDCU. 500MHz. 5 (ppm)) : 1. 40 (s, 9H, -CH 3 ) ; 2.05 On, 2H, glu 
j8-CH 2 ) ;2. 23 On, 2H, glu r-CH 2 ) ; 4. 46 On, 1H, glu o-CH). 

^ yf> H P >nm& (0. 49g, 2mmol) £ DCC (0. 82g, 4mmol) 

p u*)iA\zmmis, 4°ct 1 mm&t&ufz'&s it&wi ca] 

(2. 98g. 5mraol) t h U i?^7 S >(0. 20g. 2mmol) £ >§J& U * 

(G4) -catisu, mmz-MEii&ffiisT* 

)[sf)Z7l\ : £PP*;UA/>*y-;W = 6/1 (^«/#«)) 

-e^HLT^E/T^ KP >^3$<* (1.40g, JR«508) £|§/fco 
IR (z££7 = KS§^E3fc<D bf-^ (1638CBJ- 1 ) <D til 31 £> B 6*J 

tyfVh'n VgSSttCI. 40g,1mmol)£ h U 7;U^P^^(TFA) 
CJ] (1.17g, JRS 90%) zmtto 




O 

6— N — HC 
I H 



O 

% ^C— O— (CH2) 15 CH 3 
ScHgJa-C-O— (CHg)! 5 CH 3 
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